A new approach for effecting surface-induced dissociation in an ion cyclotron resonance mass spectrometer: a modeling study.
With the increasing use of ion cyclotron resonance (ICR) for tandem mass spectrometry (MS/MS) analysis of biomolecules, surface-induced dissociation (SID) should be given serious consideration as an ion activation technique. There are at least two compelling reasons to consider SID: it can deposit significant amounts of internal energy into large ions, and no collision gas is required. These potential advantages have led us to undertake a modeling study of the SID process in an ICR using the ion optics program SIMION. The various methods previously used to obtain SID spectra are compared to a new approach for effecting SID in an ICR. Through simulations, many different parameters present in the experiment are correlated to the kinetic energy of the parent ion upon impact and the overall product ion collection efficiency (and hence the signal intensity) expected. The modeling results suggest this new approach allows larger, more precise, and controllable impact energies to be used, as well as providing higher collection efficiencies. The validity of the modeling results is supported by good qualitative agreement with previously reported experimental results.